In this study, the factors affecting the choice of treatment were investigated in patients diagnosed with breast cancer who were treated with breast-conserving surgery or mastectomy.
Introduction
There have been some changes in the treatment of breast cancer since the past. Some tumors are considered to have local spread in their behavior, and some other tumors are considered to be systemic from the onset. Therefore, it is emphasized that tumors should be treated with a multidisciplinary approach. [1] [2] [3] [4] Today, international consensus guidelines have been developed for the management of breast cancer in patients. [5] The the patients, 51.9% (69 patients) had undergone BCS, and 48.1% (64 patients) had undergone MRM. The mean age at the time of diagnosis was 50.49±10.77 (age range: in the patients undergoing BCS, while it was 53.75±12.91 (age range: in the patients undergoing MRM. Although the patients undergoing BCS were relatively younger, the age difference was not statistically significant (p=0.810). Additionally, the median age was found to be 49 in the patients undergoing BCS and 54 in the patients undergoing MRM. Considering the age distribution, the patients undergoing BCS peaked in the range of 40-45, while the patients undergoing MRM peaked in the range of 55-60 years (Fig. 1) . The peak age range of the patients undergoing BCS was found to be 15 years earlier.
Tumor lateralization was the right side in 44.4% of the patients (59 patients) and the left side in 55.6% (74 patients). More cases with left-sided lateralization (60.8%) underwent MRMs, while more of the cases with right-sided lateralization (67.8%) underwent BCSs. The data for tumor lateralization are shown in Table 1 . The difference between the types of lateralization (right and left) was statistically significant (p=0.001).
The mean±SD values of the tumor diameters were found to be 2.1580±1.156 (min-max=.5 cm-7 cm) in the patients undergoing BCS and 3.63±1.97 (min-max=1.1 cm-9.4 cm) in those undergoing MRM. The tumor diameter was found to be smaller in the patients undergoing BCS. More BCSs (68.9%) were performed on the patients with a tumor diameter of <2.5 cm, while more MRMs (62.5%) were performed on the patients with a tumor diameter of ≥2.5 cm ( Table 2 ). The difference in the BCS operations based on tumor diameters of <2.5 cm was statistically significant (p<0.001).
While 80.9% of the patients who underwent BCS were N0, 19.1% of the patients who underwent MRM consisted of N0 patients. A total of 16 N3 patients all underwent MRM. Among the N2 patients, 84.2% underwent MRM, and 15.8% underwent BCS. MRMs were preferred for the N2 and N3 patients, as well as the N1 patients, whereas BCSs were preferred in the surgical method to ensure local control has been gaining popularity in the direction from a modified radical mastectomy (MRM) to breast-conserving surgery (BCS). [6] In patients undergoing BCS, body integrity is maintained, and the quality of life is enhanced by ensuring the conservation of the organ. However, various factors, such as patient and tumor characteristics, may be effective in the selection of surgical treatment, and even devices and equipment possessed by the hospital. In this study, various factors that could be effective in treatment selection were investigated in patients who had undergone surgery due to breast cancer, including the opening of the Radiation Oncology Clinic and the city in which the patients lived.
Materials and Methods
This study included 133 female patients who were admitted to the Radiation Oncology Clinic of our hospital between September 2013 and September 2018 and did not have any distant metastasis, had undergone surgery due to diagnosis of breast cancer and were receiving adjuvant radiotherapy. The patients' age, pathological type, diameter and lateralization of the tumor, number of lymph nodes in the axilla, estrogen and progesterone receptor (ER and PR), c-erbB-2 status, place of residence, the center of operation and distribution were examined according to years. An attempt was made to identify the factors that could be effective in the type of surgery performed on breast cancer patients.
Ethical committee approval and informed consent were not obtained due to the retrospective design of this study. This study was conducted in accordance with the ethical standards of the responsible committee on human experimentation and the Declaration of Helsinki.
Statistical Analyses
Statistical analysis of the data was carried out using the SPSS Version 17 software. Frequencies, percentages, means and standard deviations and minimum and maximum values were used as descriptive statistics. Ttests and Chi-squared analyses were used as analytical statistics. In the results, p<0.05 was considered to be significant.
Results
This study included a total of 133 female patients who had undergone MRM or BCS due to breast cancer, all of whom were receiving adjuvant RT. The mean age of the patients was 52.06±11.91 (age range: 28-86). Among N0 patients. As the nodal stage increased, the rate of MRMs increased significantly (p=0.000, p<0.001). Among the patients, 75% (100 patients) were ERpositive, while 25% (33 patients) were ER-negative. ER positivity was 55.0% in the patients undergoing BCS, while it was 42.4% in the patients undergoing MRM. No significant correlation was found between ER positivity and surgery type (p=0.292). Among the patients, 60% (80 patients) were PR-positive, while 40% (53 patients) were PR-negative. PR positivity was found to be 62.5% in the patients undergoing BCS and 37.5% in the patients undergoing MRM. 64.2% of the patients undergoing MRM were composed of PR-negative patients. There was a significant correlation between PR positivity and undergoing BCS. The patients with positive PR receptors were treated with BCS significantly more frequently (p=0.005). The rate of BCSs in the patients who were c-erbB-2-negative was found to be 54.5%, while the same rate for MRMs was 45.5%. The difference was statistically insignificant (p=0.541). The rate of MRMs in patients with c-erbB-2≥3 was 65.5%, while the rate of BCSs was 34.5%. A correlation that was nearly significant was found between performing MRMs and having c-erbB-2≥3 (p=0.056). The ER, PR and c-erbB-2 statuses of the patients are shown in Table 3 . Given the patients' places of living concerning tumor diameters and nodal stages, their statuses of living in a city, district or village were not found to be significantly correlated with the increase in tumor diameter and nodal stage (p=0.288 and p=0.466, respectively). The information about the patients' places of living concerning tumor diameters and nodal stages is shown in Table 5 .
Considering the rates of BCSs by years, there was increasingly more BCSs after 2013 until 2018 (from 2013 to 2018, the rates of BCSs were 36.4%, 48.7%, 100.0%, 50.0%, 72.4% and 40.0%, respectively). The year 2018 did not reflect the actual number of operations since the year was not over yet during the data collection period. The maximum rate of BCSs was 72.4% (21 patients) in 2017, and the maximum rate of MRMs was 63.6% (21 patients) in 2013.
When the distribution of the percentages of the patients was examined according to the provinces where they were admitted to hospitals, Rize ranked first concerning the frequency of admissions with a rate of 69.2% (92 patients). Among the external admission centers, Artvin ranked first concerning the frequency of admissions with 18.8% (25 patients), Trabzon ranked second with 3.8% (5 patients), and Istanbul ranked third with 2.3% (three patients). Other provinces constituted 0.8% of the admissions (Sakarya, Ordu, Kırklareli, Erzincan, Çorum, Bursa, Ankara and Amasya). Among the patients admitted in Artvin, 60% of them underwent BCS, and 40% underwent MRM. Among the patients admitted in Rize, 48.9% of them underwent BCS, and 51.1% of them underwent MRM.
When the pathological types were examined, the findings showed that 74.4% of the cases (99 patients) had invasive ductal carcinoma (IDC), 4.5% (six patients) had invasive lobular carcinoma (ILC), and 2.3% (three patients) had ductal carcinoma in situ (DCIS). Other types were found to be tubular carcinoma in In this study, 43.1% of the patients undergoing BCS were operated at our hospital, while 60.3% of them were operated outside our hospital. Among the patients undergoing MRM, 56.9% were operated at our hospital, and 39.7% of them were operated outside our hospital ( Table 4 ). Significantly more MRM operations were found to be performed at our hospital (p=0.047).
The rates depending on the patients undergoing BCS living in cities, districts and villages were found to be 47.1%, 62.5% and 38.5%, respectively, while the MRM rates were 52.9%, 37.5% and 61.5%, respectively. The rate of MRMs increased as the place where the patients lived changed from cities to rural areas, but the difference was not statistically significant (p=0.087). When we categorized the place where the patients lived as rural areas (villages) or cities (provincial and district centers) in two separate categories, 19.6% of the patients (26 patients) lived in rural areas, and 80.4% (107 patients) lived in cities. Among the patients living in rural areas, 61.5% of them underwent MRM, and 38.5% of them underwent BCS. Among the patients living in cities, 55.1% of them underwent BCS, and 44.9% of them underwent MRM. Although there were more MRMs in the patients living in rural areas and more BCSs in the patients living in cities, the difference between these was not statistically significant (p=1.91). 
Discussion
Radical mastectomy has been performed for a century with minor changes since it was defined by Halsted, depending on age, tumor size and tumor type.
[1] Due to some unsatisfactory results of radical mastectomy operations, new surgical options have been researched. As an alternative to mastectomy, the BCS operations have also been carried out for almost 80 years. However, despite the satisfactory surgical results in the early periods, it is disappointing that the disease metastasizes. [7] This problem has been solved to a significant extent with the addition of RT to the treatment of patients undergoing BCS to prevent local recurrences. [8] Thus, having RT facilities in the center where the patients would undergo BCS has been a factor to be considered while planning the treatment of these patients. In an adjuvant RT study of breast cancer, which is one of the most extensive studies on this issue, there was no doubt that the application of radiotherapy to patients who had undergone BCS had results equivalent to mastectomy in terms of general survival and local control. [9, 10] Thus, administering adjuvant RT has become the standard treatment for patients who have undergone BCS. However, studies found out that 15-30% of patients who had undergone BCS treatment did not receive adjuvant RT treatment despite the risk of ipsilateral relapse that may be caused by neglecting RT. [11] [12] [13] Travelling distance to treatment centers that have RT facilities may affect the postoperative breast irradiation process. It was reported that the rates of decisions to not receive RT might be increased by the necessity of long-distance travelling during a process of 5-6 weeks for RT, problems in transportation and the costs to be created by them. [14] Lazovich et al. [11] conducted a study on breast cancer and revealed that living in a district where RT facilities were not available had a chance of lower than 50% about receiving RT after BCS. The rates of receiving RT following BCS significantly decreased by an increase in the travelling distance to the closest radiation treatment facilities. [14] Only 51% of women who were living at a 75-mile distance or further from the closest facilities received radiotherapy, while 69% of them living at distances of 50-74.9 miles and 82% of them living at a distance of 50 miles received radiotherapy. [14] The closest facility with RT capacity to our region is 80 km (approximately 50 miles) far. Based on these data, we believe that transportation to facilities that have RT capacity may affect decisions on the RT. However, a similar study could not find a significant relationship between radiotherapy and travelling distance. [15] In our study, we found that MRM operations were performed significantly more frequently at our hospital, which may be due to the tumor characteristics of the patients as well as our hospital's status as a newly established hospital. It is also possible that patients who would undergo BCS were more responsible and made an effort to explore other centers. Considering the numbers of MRMs and BCSs at our hospital, it was seen that there had been increasingly more BCSs after 2013. The reason why there was a smaller number of BCSs in 2018 was that when the data were collected, the year had not ended yet. The maximum number of BCSs that was performed was in 2017, whereas the maximum number of MRMs that was performed was in 2013. The increase in the BCS frequency after 2013 may be due to having RT facilities after the establishment of the Radiation Oncology Clinic, and given that multidisciplinary oncology councils have been held regularly since then.
In our study, the age range of the patients undergoing BCS was 40-45, while that of the patients undergoing MRM was 55-60 years. Breast cancer follows a more aggressive course in pre-menopausal patients and especially in patients under the age of 35. [16] Thus, some surgeons tend to suggest mastectomy in young patients more frequently. [17] However, it provides good local control with a wide conservative surgery in young patients (<35 years). [18] In our study, given that the patients undergoing BCS were younger than the patients undergoing MRM may have caused aesthetic concerns, as well as tumor characteristics, to be more prevalent in young patients while choosing BCS.
It was found in our study that MRM was performed more in the breast cancer cases with left-sided lateralization, and BCS was performed more in the patients with right-sided lateralization. To our knowledge, this information has not been mentioned in the literature. It is asserted in general that left-sided breast cancer occurs more frequently. According to the Danish Cancer Registry, out of 4139 female breast cancer cases, 2117 cases had left lateralization, 1908 cases had right lateralization, 97 had bilateral lateralization, and lateralization was not specified in 17 cases. [19] Moreover, according to the United States Surveillance, Epidemiology, and End Results (SEER) [20] data, lateralization types of more than 250.000 breast cancer cases were examined according to sex, race, tumor stage, histology, diagnosis age, diagnosis year and estrogen receptor condition. The data, including all invasive and in-situ breast cancer cases, indicated that there were 5% more cancer cases with left-sided lateralization in women, and the results obtained from other studies were confirmed. [21] However, it was revealed through the data of the same registry system that the proportions of women with breast cancer localized on the left side and the right side who were undergoing radiotherapy were similar among many patients in the categories of the stage, tumor location, age and ethnic origin. It was noted that the laterality of breast cancer plays very little role in determining who should undergo radiotherapy. [20] The reality that is known for the laterality of breast cancer is that, among women who undergo radiotherapy due to breast cancer, the mortality rate due to heart disease and ipsilateral lung disease increases in the patients with left-sided lateralization in comparison to the patients with right-sided lateralization. [20, 22, 23] The reason for performing more MRMs on the left side of our study may be because cancer occurs more frequently on the left side. Considering our study in general, BCSs were performed on cases with good prognostic characteristics, and MRMs were performed on cases with poor prognostic characteristics. However, according to the literature, it is not foreseen that the prognosis of breast cancer localized on the left side may be worse at the time of diagnosis. [20] It was reported that what worsens the prognosis is cardiac and ipsilateral lung toxicity emerging after 10-15 years due to left breast radiotherapy. The question that comes to mind here is: "Would it be possible that the cysts of the patients on the left breast were noticed later, and the cysts of the right breast were noticed earlier?" Ultimately, the reason for the increased incidence of left-sided breast cancer in women or the reason why MRMs were performed more frequently on the left side, and BCSs were performed more frequently on the right side is not clear.
Tumor diameter that expresses the anatomical size of tumors is a good prognostic parameter for cancer patients. In TNM, the T stage is determined by presenting the numerical value of the tumor diameter at a certain interval. It was stated that, instead of the use of T this way (such as T1, T2, T3 and T4), its direct numerical value might be used. [24] In our study, when we compared the patients with tumors larger than 2.5 cm and the patients with tumors smaller than 2.5 cm concerning the types of surgery, we found that MRM was performed significantly more frequently on the patients with a tumor larger than 2.5 cm. Moreover, we found that significantly more MRMs were performed as the T and N stages increased.
ER and PR positivity and negative values of c-erbB-2 are generally indicators of good prognosis. [25] ER and PR positivity rates were respectively 55.0% and 62.5% in the patients undergoing BCS and 45.0% and 37.5% in the patients undergoing MRM. While there was no significant correlation between ER positivity and choice of surgery, it was found that significantly more BCSs were performed on the PR-positive patients. This may have been caused by the fact that PR positivity is a significantly better indicator of prognosis than ER.
Performing MRMs was almost significantly related to cases where c-erbB-2: +++. It is not surprising that MRMs were performed on the patients with c-erbB-2: +++, considering that MRMs are performed on the patients with poor prognostic factors in general.
The patients' places of living were not found to be significantly correlated with tumor diameter or nodal stage. In contrast, Andersen et al. [26] stated that people living in rural areas lag behind the patients living in cities concerning early diagnosis of breast cancer. Comparatively, in our study, the rate of MRMs in the patients living in rural areas was higher, and the rate of BCSs in the patients living in cities was higher.
We found that there were not many patients admitted to our hospital from outside the province. Approximately 70% of the patients who were admitted to our hospital were from Rize. Artvin, the closest neighboring province, ranked the second about the number of patients that were admitted to our hospital from a different province. The patients who were admitted to our hospital from Artvin were found to undergo BCSs more frequently. In referrals from Rize, the rates of BCSs and MRMs were found to be almost evenly distributed.
The most common histological subtype of invasive breast cancer is IDC, which constitutes 70-80% of cases and ILC is the second most common histological subtype with a rate of 5-15%. [27, 28] DCIS constitutes about 12% of newly diagnosed breast cancers with an increasingly growing rate. [20] The most common pathological type in our study was found to be IDC (74.4%). IDC was followed by ILC, tubular carcinoma and DCIS (the rates of frequency were 4.5%, 4.5% and 2.3%, respectively). The DCIS rate in our study was found to be very low in comparison to other reports in the literature. When the relationship between pathological types and surgeries was considered, it was found that significant levels of MRMs were performed in the IDC group. This may be related to that IDCs are more common and have a worse prognosis. There was no significant correlation between the other pathological types and choice of surgery.
Conclusion
Most women with breast cancer are usually treated with RT following surgery. In general, worse prognostic factors in breast cancer may possibly require more extensive surgical treatments. In our study, as well as being younger, right-sided lateralization and living in cities were found to increase the frequency of BCSs, while left-sided lateralization and living in rural areas were associated with more MRMs that were performed. Having radiotherapy facilities at surgery centers should also be pointed out as a reason that increases the number of BCSs. In conclusion, the choice of surgical treatment is influenced by the characteristics of hospitals and other information about breast cancer. However, there is a need for more comprehensive studies to more clearly understand the data presented in this study, which was carried out with a small sample of patients.
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